Mechanisms underlying apoptosis induced by combination of 5-fluorouracil and interferon-gamma.
Several investigators have reported on the clinical effects of 5-fluorouracil (5-FU) or the combination of 5-FU plus interferon-gamma (IFN-gamma) on patients with advanced colorectal carcinoma. It has also been reported that apoptosis induced by 5-FU is due to the effects on DNA synthesis and functional RNA synthesis. In the present study, we examine the biological mechanisms underlying 5-FU or the combination of 5-FU plus IFN-gamma, using the colorectal carcinoma cell line, COLO 201, 5-FU and IFN-gamma independently or additively induced apoptosis in COLO 201 in a dose- and time-dependent manner, which was correlated with the down-regulation of Bcl-2 and the up-regulation of Bax. An interleukin-1 beta-converting enzyme (ICE)-like protease inhibitor (but not an ICE-inhibitor) blocked apoptosis induced by only 5-FU. These results suggest that 5-FU has the capacity to induce apoptosis in COLO 201, resulting from the up-regulation of Bax; the apoptosis-inducing signal of 5-FU seems to be different from that of IFN-gamma. Thereby, 5-FU and IFN-gamma have additional effects on the induction of apoptosis. This finding provides an experimental basis for clinical therapy using 5-FU and/or IFN-gamma for colorectal cancer.